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loped by the Oregon To-Tech Jlath Projects 
Xages is organized around a sa^tbesatical 
as ,related^to diverse . vocations* Solations 
leas.' ProbleDS involvilng the constraction 
pbs and tables are presented in this volase 
froi five ' vocational areasr forestry, 
diesel sechanics,<^and food processing. 
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Lev«l II 



forestry 



A. Probl«at« vlth corcpl^t* loluttca*. 



1. On thm ntj>f ucts 

oanttruct a broX^D Iin« ^aph 
for ttch of th« »p»ci«t 

dayt on the Bdrizonttl axki 
-and growth on th« vtrtical. 



Knb«r 
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Growth (n/day) ^ . 


SpftCl*S 
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Level II 



Forestry 



B. ?robleaa3 vithoot solutions/ 

2, Qften, in a tii&ber saler to reach the tijsber It 'is neoefisary to 
construct a logging road* There are two types of roads to consijder 
type A which has art initial cost of $100,000 and tyoe B wiiich costs 
$90,000. Since type A is a better road, hauling costs are only 
$^.50/H 3dft as compared with S7.50 Ai Edftf on the type 5 road. 
Determine thf break even point (in H 3dft hauled) on the tvo roads 
bv ax&phxnq a straight line for ©ach road, usiiifc^total cost the 
vertical axis and total output (H Bdft) on the^horizontal *axis* 



/ 



5 



t 



.^t?j;?Hi'ao Forestry 
Level II ' 




qon^slete solutions to 3 probleas. 



2OC,OO0 



Ifote that the line for r&ad A has a y-interceot of 100,000 
and a slope of 6,50, ifee line for road B has a y-interce^t 
of 90,000 and a sloDe of 7,50. 



10^,000 




Kote th^t the_brfia*t even 
-pratr is'at out-put of 10,000 
'HBP* The conclusion would then' 

to use road A if the total 
'out'put in tiirber would 
exceed 100,000 and to J*,^^, 
use road B if the tinbe^ ' 
out-pttt is to be less than 'v'^. 
10,000 HBF. ' V'^>> 



5^000 10,000 , 20,0fl6 

Total Optput (MBF) ^ 



30,000 
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SZt: CLtRICAL FOR GRAPH PK>BLEKS 
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GRAPHS * 
Level' 1 



Clericed 



A, Pr<^len5s with Solutions \ 

1. Hake a horizontal bar graph of the net sales of ►the (jlerks eroloyed 
by the Ingram Sardsrare Store during the period Septeii^r 1 through 
Septeai4>er 15/1^70. (Arrange in*order froa highest to lowest sales,} 



^Solution ; 



Ayers 
Holden 
Pierce 
iJatson- 
Deai^' , 



1,700 

^l/4O0. 



^Quinton 
Saker 
French 
Melson 
Miller 



$ 900 
I 2,780 
' 2,250 
3,^00 
1.S75 



P j^ercft 
to; I I er- 

* 

N el sor^ 



1 ' 



c c 
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Level 1 



Clerical 



Problezis ^^th Solutions (continued) 



Hahe a circle graph of the planned monthly budget of^^e Charles 
Eason famly for Jul^f 1971.. ^^cpress the follwinq items in.botJi 
dollars and percents^ 



?*ood 

Savings 

Shelter' 

Clothing 

Operating 

Advancement 



24% 
14* 
22V 
18* 
12> 
10\ 
100\ = S900 



Solution: 




GRAPHS 
Level. 1 



Clerical 



A, 



Problems witK Solutions (continued) 

3. The Smith Department Stor^ had sales, cost of goods sold, expenses 
and profit or loss, for the; years 1961 to 1970 as shown in the tab^ 
that jEiillwst Figures are in thousands of dollars « 
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Cost of 




riofit 


\ear 

' *, 


. Sales 


Goods'Sold 

• 


Expenses 


or Loss 


1961 


$200 


$110 


? 95 


• 

-$ 5 . 


1962 


240 


120 « 


. 9S 


25 


1963 


220 I 

260 ' ■ 


•125 


. 110" 


- 15 


1964 


125 


105 t 


30 


1965* 


290 


WO.'''" . 


110' 


' .40-. 


1966 


29p 


150 


' 115 


25 . 


1967 


300 


150* • 


105 


45 


1968 


320 


160 


. . 130 


40 

^ 55 


1999 


345 


170 


120 


1970 


360 


180 

• 


140 


- 40 



Express the relationship of the amounts of ,these' items 
multiple brokep-line grapR> * ' ^ 

^ . ... 

Curved lir\es instead of straight lines could have been 

for thi^ ^iraph. 

NOTE; Th4 time factor is placed on the ^ axis. 
Solution r 
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Clerical 



Problects with Solutions - (continueaL* " 
4. Make a vertical graph of the ^sales volume of the^ Brown Confpa>iy 



vO / y . 


• 










1961 




S 150^00 


196.2 




130,000 


1963 




lis, 000 


1964 




90,000 


1965 




95,000 


1966 ' 


105,000 


1967 


110,000 


1968 




125,000 


1969 




, 120,000 


1970 




140,000 



This type of graph is ordinarily used to compare quantity in 
relation to value or quantity, value in relation to time, or, - 
quantity in delation to time* . 



Solution: 
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A. Problems witti Solutions (continued) 



5. ' Mahe (a) a ^ingle**line graph and (b)^ a rectanole graph, showinq ^ 
relatipnship^ of the following in dollars and in oercents* Tlje^e. 
items represent the uiBonthly'expenditure of the Jairtes V'irncent*fao- 
ily in Hay, 1970. - ^ * ' 



' \ Kood ^ 
Savings 
Sheltfer^ 
Clothing 
Operating 
Advancement 



$11^2.00 
40.00 

, 96.00 
68.00 
48^.00 
36.00 



Solution f 
(a) 



/oo 

JO 

?c 

f o 




\ 



Fo<4. '^avltH^ SV^tltec C/ott>it^^ Of^e^^^ti^c^ ^dv^tvcfc 



(b) 
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GRAPHS ' * ' Clerical 

3. . fHrobleciS without ,Solui;ions • * 

* 

6. A bank has had yearly increases in'^ts debated deposits since 1964. 
Show the derand deposits in .horizontal forn. The depoeits vere 
545 mllion-1964, $50 iaiilion-1965, 552 mllic?n'1966, $^6 aillion- 
1967, $59 aillion-1968, 564 niUron-1969 . 4nd*$68 zd.lUon-1970, 

Solx^ion; * ^ 



4 

A hotel coBspany that has expanded rapidly wishes to plfot its pro^t 
before t^ax^s and' net ptofit on a Aine graph for the annual stodc- 
holders' report* Profits before taxes in the millions for 1961 
through 1970 veret 2.75, 2.8^ 2.95, 4, 5, 8, 7, 8*5, 12 and 15. 
Net inccanes**in the millions for 1961 through 1970 were: 1.75, 4.60, 
1.75, 1.85, 1*9, 3*1, 4*2, 5^ 6.25, and S;25. Plot the ^bfits. 

Solution: 



; , i 



GRAPHS 
Level 1 



Clerical 



3. Probleias without Sorutions <contiru&d) 



8. The Caravan Rainwater Cocspany's sales for last year were divided 
geographically as follcws: * • , . ^ 



New England states 
Hid-^AtlA^tic states 
South Atlantic States 
North Central States. 
South Central States 
Kountair States 
Pacific States 



5450,000 
450^000 
150,000 
150,000 
300,000 
150,000 
750,000' 



Sha<^ this breaJcdown or a pie chart. Select a caption for the 
chart. Letter it carefully, letter the information on the 
appropriate sections reatly, Colojr your fchartA^ several colors. 



Solution t 



^450.000 



4^60.000 
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GRAPHS 'Clerical 
Level 1 

3, Problems vlthout Solutions (continued) - 

9* ' Ttie ^linptan Metals Corp. 'shxMs in its annu*! report a graph of 
. tonnages shipped as follows: 



1968 


.370,000 pons 


1969 


310, (M)0 


tons 


1970 


380;009 


tons 


1971 


390,000 


tons 


1972- 


420,000 


tons 



Prepare a set of rectang^nair coordinates, plot phlpaents as 
, ordinates, and draw the graph. 

Solution; 
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Level 1 



Clerical 



^B, ' Problesss without Solutions (continued) 

Ifi. Hake a vertical bar graph*Jof the stock of oenl^ $5*00^shoes 
in the Oliver Oepartjaent Store, Decczber 31# 1968* itote t In 
a £^ock*redbrd graph of this kind« sizes 1 to 6 1/2, need not 
be indicated. 







1 








Size 


Ko. Pairs 


Size 


So. Pairs 


Size 


Ko. Pairs 


7 


63 


9 




li 


146 


7 1/2 


90 


9 1/2 


178 


11 1/2 


" » 118 


8 


129 


10 


160 


12 


84 


8 1/2 


146 


10 1/2 


182 ' 


* 12 1/2 


37 ■ 










J 





Solution; 



is 



GRftPHS # ^ - ' Clerical 

Level 1 ^' * i 

S, Problens without Solutions (continued) * 



11. Construct a pie chut for the follci^ing dollar costs of tHe XYZ 
Corporation. / ^ 



Solution 1 



Fuel ^ 6\ ' Katerials 26% 

Taxes 8% ^ -fCet Inccrtc 10% 



/ 



I 



■T 



/ 



17 ^ 



■ . ^ Clerical 

Problem without Solutions (coptmuea) ^ , . 

12. Ir. order to ma3ce a change in the credit collection oolicy 
of tKe Johnson Hardvare CocMny, the nanager wishes to have 
the credit infonaation for the past five years shown m craphic 
foni!. y£u are to prepare a iinfr ^aph ^ ^^r-LfM^fj i-^^ infnr??tAr.T _ 
listed below* 

1960 *1961 ' 1962 1963 . 1964 

Accounts not due S21,448 S20,165 S22,6?8 S23,?40 S23,433 

1-30 days 13,S45 13,690 15,125 *18,?50 19,120 

30-60 ?,5f&8 7,400 8,875 9,920 U,46€f 

Over 120 days-lyear \ 1,225 1,494 2,670 3,335 4,245 

ever 1 year - ' 325 350 320,,_.^^5^0 1,460 



J 
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X^vel 1 



Clerical 



B. Problcss vitbotot Solations (cootlnii*d} 

19. Construct a lin^ ^imrt to indicate tb^ hi9best price per txmtb 
stock TtZ u 9iv«n* 

* #■ * 
HigbMt HighMt 

Month. Quot4tlGm Kopth gaotition 

> 

Jwmary 16 July . 20 

Ftbrtury ^8 • Ao«|t ■ • * 21 

March ^ ^ 18 5cpt«Bi±>ftr 28 

April . 18 . Octcbar 30 . 

■ H»y 24 Kov«b«r /36 * 

Jttntt 26 DeciDber 40 



Solution : 



GEMBS Clerical 
Level I ■ ' ' - , 

3. ' Problems vitbout Solutions (continued) 

t ^ f 

14^ S7V, d nini-coD^loaeratfe , derived $830,000 in revenue froa five 
vholly owned sobsldiaxleSf Th^^^^Ebsldlar les sales vere^: 
^ Coopany A-SlOO,0O0i CcopanY,.>-^200,000;"Obnpaitv C*S3O0,OO0;' 
Cocapany £>-$80,000! Ctapsny E-S120,000, Ete^aw a circle graph. 
\ showing sa^les^Jji percent*. 
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Level 1 

Solutions to B Probients 



/ 

Clerical 



6. 

/770 
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DEHAKD DEPOSjg^S IN HILLIOH DOIiARS 
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Solutions tcr B Problens 



Clerical 



8. 




Total Sales 52,400,000 
^New England Stat:e$ 

Mia Atlantic States 
South Atlantic States 
North Central States 
South Central States 
Woitntain States 
Pacific states 



/ 450,000 \^3^0Oj 
^2/400,000 ) 



' { 45o,qoo\ 

\2*"400,OOo) 

/ 150,000\ 
\^2,.400,000 j 

I 150,000 \ 
1^2,400,000 I 

f 300,000\ 
\2,400,00. ] 

/ . 150,000 \ 
\2, 400, 000^ 

/ 750,000 \ 
\2, 400, 000 / 



oeo"*) 



(360*) 



(360") 



(360"*) 



(360'') 



{360") 



68.4 



68.4 



22-. 8 



22.8 



•45.6 



22i8 



114* 
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Clerical 
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Solutions to B jproblens (continued) 
11. 



Clerical 




Lab9r 40% 

Fuel . 6% 

Taxes B\ 

Equipment 10% 

Material 26% 

^et Income 10% 



of 360^ = 144^ 
o^ 360^ -^21.6'' 
of 360** « 28.8*" 
of 360^ " 36.0*" 
of 360^ = 93.6*" 
of 360^ « 36,0** 
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Solutions t9 B ?roble£ts (contiytued) 



14., 




company (360^) 

(ilfS) 



(360°) 



(360") 



90^ 



135' 



36 



^ - r." /.120^000\^ _ CA* 



) 
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GRAPHS AlCD t^AKTS ' 
Level 1 

A. Problens with Solutions 

itote; ProbleiTis 1 and 2 refer-to XJrarih I. 



Diesel Mechanic 



1. If the alternator- t^engine drive ratio is 3:1 and the enqine at 
_ _ idl-e is SOO rpra, find fron the graph the output for the alternator 

i indicated by the graph of 'A. ' ' 

GRAPH I 



' ' /bo 
so 

^0 



40. 
20 
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^ /O /jf . -^O ^0 0 40 fO 



Solution: 



rae rpsn of the alternator would be^ 1500. Cdrre^^ndlng to 
this, we read 20 amps. 



2. If the output is 20 as^s and this is continued for 4 hours, -how 
foan/ ac^ere-hours aure generated? 

.J 
Solution: ^ * 

(20 amp) (4 hours) * 80 ampere-hours. 
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Tour aj;le t.ract.or ^eri-t^railer ^oTiits ustiallv r.a^I '=5,^00 t.o 65^000 lbs 
G-rrf. "-^e riost. usual l^al liPit is ^^,00^ losi hut sor^ ^t^t.es with 
h&avier iilowable axl& loadina n^mt hicher cjross. For tot.al horse- - 
pover requirerents wherp cullmc? 7S st ftr '^^ sn ft anc 108 Ft frontal 
area trailers see the charts or this r^oe. 
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GHAPaS AHD O^jOS Die&el Kecfaanic 

Level 1 

A. Prciblecs vith Solutions- (coDtlitued) 

3. Froa the graph^ (Graph 11),^ vhat would be the required horsepower 
' for a 4 axle, 75 so ft frontal axea trucJc hauling 55,000 Lbs at * 
55 cph? 

Solution: 

lookin9 at graph A, and going up the 55 c^h line unti)l ve 
cross the line of dots ve see this corresponds vith 170 hp. 

, 4. What road speed could be expected 'froca a A axle, 108 so ft frontal 
area truck hauling 55,000 lbs vith rated horsepwer of 2S0? 

Solution; 

Approximately 62.5 sph using graph C* 
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GRAPHS ^AKD CHARTS, 
Level 1 



A. Problena^ with Solutions (contijiu€d) 
, Kote: Prc^len 5 refers to Chert III. 



Diesel Keehanic 



CHART III 
BOT TO HEAS0K2 tHE GAOGE OF CABl£ 
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SIZE AKO AREA OF WIRE 




v- 




(A) 


(S) 


(C) 


WIRE 


AKERICAH 


CIRCULAR 


DIAMETER 


WIRE 


MIL 


(IKCHES)- 


GAUGE 


AREA 


.4600 


- 

- ^- oopo 


• 

211600 


. 4096 




1- 167800-* 


.3648 




133100 ! 


. 3249 


0 


\ -105500 L 


. .2893 ^ 


1 


f'^ 83690 


.2576 


2 


66370 


.2294 


3 


52640 


.2043 


4 


41740 


.2893 


1 


83690 


.2576 


2 


66370 


.2294 


3 


52640 


.2043 


4 


41740 


• .1620 


6 


26250 


.1285 


8 


' 16510 


.1019 


10 


10380 


.0808 


12 


6530 


.0640 


. 14 


4107 


.0508 


16 ^. 


2583 


. 0403 


18 


1624 


.0319 


20 


1022 j 


.0284 


21 


810.1 ! 


.0253 


22 


642.4 { 


'.0225 


23 


509.5 1 


.0201 


24 


404.0 ! 


' -017? 


25 


'320.4 


.0159 


26 


254.1 


.0142 


27 


201.5 - 


.0126 


28 


' 159.8 


.0112 


29 


126.7 


.0100 


30 


. 100.5 


.0089 


31 


79.70 


.0079 


32 


\ 63.21 
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G?^A?HS AltD CHARTS 
I^el 1 

A. Problems vj^th Solutions (continued) 

CHART III: Bow to Measure The Gauge of Cable 
To deteigalne the gauge of a cable # using the tables proceed as follows: 

(1) C^unt the number of strands of wire. 

(2) Heasure the dias^ter of a single strand in thou&and:ths of an inchf 
using a nicrooater* 

(3) In coltrsn A of the tables find the diaaneter of the wire you have 
oeasuredf and on the saiae line^ in column C^ find its area. 

(4) Multiply the area of a single wire by the nusber of strands ^ to . 
oet the total area. 

(5) In CG^usn C, find the figure that is closest to the total area 
obtained by step 4, and on the saine line^ In coluctn B, not^ the 
gauge nibab^r of a single wire having that area. This nu&bei^ is 
the gauge of the cable. ' 

5. A cable is fo^Jnd to have 19 strands of wire* the individual strands^ 
(neasured by micsroiaeter) are 0.0112 inches in dianveter^ f^ind the , 
gauge of the cable. 

Solution: 

The table (coluian C) shows the circular tedl area of each 
strand to be 127. Multiplying this by the nuitiber of strands* 
19* results in 2413 total circular mils- The closest figure 
in ColuEtn C is 2583* afid on the same line* in Column B, we 
find that 16 is the nearest cable gauge. 



B. problei&s without Solutions 

6. Refering to Graph I (for problem 1) * if the engine idles at 500 rpsn 
for 4 hours and runs at 35 n^h for 4 hours assuming engine rpm to. 
be 50 rpm for each n^h* what artf the ampere-hours generated if 'the 
alternator-to-engine drive ratio is 2:1? (Assuoer we are using al- 
ternator "B".) ^ 



Die&e 
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GRJS*HS Alio CHARTS ■ ^ Diesel Kechanic 

Level 1 

B. Problems without Solutions fcontinued) 

7. Contintiing with the above proble^/ would the alternator 3 (out^^t 
304) be the correct choice in system in which the draw would be ^ 
280 aroererhours? (Kould it be adeouate?) Beaezrber that 2S0 
hours Esust represent no inore than BOX of total output. 



8. Refer to Graph II to find the required horsepower for a 4 axle, 
95 sq ft frontal area truck hauling 65,000 lbs at 60 nph. 



9. A four axle 95 ft frontal area truck with ^20 horsepower trav- 
eling^ at 60 mph] could expect to haul how much? (Refer to Graph II) 



10, A 220 hp truck ca^nT/ing 50,000 lbs and traveling at 65 mph would 
probably have what^frontal area (Refer to Graph II) 



11, A 170 hp 4 axle truck with 95 sq ft frontal area carrvinq 50*000 
lbs could expect to travel at what foad speed? (Refer Graph II) 
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GRAPBS AXD CHARTS . Diesel Hedianic 

t 

B« Problftss wltbcnit Solutiaas (contijsufrd) 

li> Proc InfomAtloo on Ch^rt 111* find the gauge of cable required 
If It has 37 atrands and the diaaeter of each la 0*0126 Inches* 



13.. Find the 9au9e for 61 strands If the dlaseter of each Is* 0*0142 
inchei. (See Chart III) 



Refer to the Grade Horsepover Table (and poaiibly the prerlDUs graphs) to 
answer the next four probleaos* 

14* Hauling 76,800 lbs on a level road at 30 ^aph requirea what 
horsepower? 



15.' Hauling 76,800 lbs on a one degree grade at 30 vph requires what 
boraepower? ' \ ^ 



16* ^'BauIIng 73,280 lbs on a three degree grade at 20 nph requirVti 
what horsapower? 



17* If the frontal area of the. truck ia 95 sq ft, hauling 65,000 Iba^ 
■ on s two degree grade at 40 n^h requires what horsepower? (Also 
aee graph) 
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GRAPHS WO CHAOTs - Diesel KecJianic 

Level 1 ' 



GRADE HORSEPgnTR 

The borsepover required to climb arades of 1\ to 5% at speeds of 10 r^h 
to 50 iKph are shovn iri the tables belo^. To iae**t, operatinq reauirerients 
of roods with ninimirD speeds on grades, add the appropriate fi<Ttire fron 
the percent grade colusn to the horsepower reouirenkents sHown in*th^., 
levels road column* Air resistance is not included in the figure's in the 
tabler Below 30 i^h* air resistance horsepower is negligible. Above 30 
mph, grade horsepower should be added to the figures on oraphs* nage 

Grade Horsepowar ?equiregients 

76,300 lbs -GOf 

mph Level Roed 

10 23 

20 48 

30 71 

"40 95 

50 118 

73,280' Ihs GCW ^ 

mph ^ Level Road 
10 ■ 23 

20 45 
30 67 
40 89 
50 113 • 

6S,000 lbs GCrf 

iDph' Level Road 

10 20 

20 40 

30 60 

40 80 

. 50 ^100 

55.000 Ibs.GGH 1 

mph heveX-iS^^SA 
10 ' i#6jt 



20 
30 
4(f 
50 




1% . 


2* . 


3< 


4\ 


5\ 


30 


47 


71 


f 95 


118 


->o 




IH 4 


l7U 


1 ^ C 


38 


14^ 


^1 J 


^o4 


J14 


117 


l07 




J / / 


4&y 


147 


^ £ 


JO* 






1% 


2% 


3% 


4% 


% 

5% 


29 


45 


68 


91 ' 


114 


57 


91 


137 


• 182 * 


226 


85 


137 


205- 


273 


340 


114 


. 181 


27L 


363 


^4'53 


142 


228 


341 


455 

r 


566 


1\ 




3% 


t 

■4% 


5» 


25 


40 


60 


33 


101 


50 


80 


120 


160 


200 


75 


121 


IBO 


240 


300 


100 


150 ' 


240 


320 


400 


125 


201 


299 


400 


500 


1% 


2% 


2% 


4% 


5% 


20 


33 


49 


65 


Bl 


40 


65 


9S 


130 


162 


60 


98 


146 


..i94 


242 


«1 


129 


192 


257 


321 


101 


161 


241 


322 


401. 
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GRAPHS ftl*0 CHARTS . ^ * Diesel Kechanic 

Level 1; 

B, Proble:^ without Solutions (continued) 

18^^7. Froa the chart find the fuel costs per nile when the miles 
h per gallon and price per gallon is given. ^ 



16; 
18. 
19. 

21. 
22. 
23. 
24. 
2S_. 
26. 
27. 



Hiles/gal 
12 
10 
8.8 
8.0 
7.0 
7.6 
6.4 
J. 6 
5.0 
4.8 



Price/gal 
24C 

22t 
20C: 

2 at 

22t 
24C 

* 

21C 



Cost/mile 



* FUEL COST PER KILE 



Miles Per 


$0*.20 




Price Per 


Gallon ^ 






Gallon • 


$0.21 


50.22 


$0.23 


$0.24 


$0.25 


12.0 , 


t0167 


.0175 


.0183 ^ 


.0192 


.0200 


.0208 


11.0 


.0182 


.0191 


" -0200* 


.0209 , 


.0218 


.0227 


10.0 


*0200 


*0210 


.0220 


.023Cr 


.0240 


-0250 


8.8 


.0227 


.0239 


*0250 


.0261 


#0273 


.0284 


8.4 


.^238 


.0250 


.6262 ' 


.0274 


.0286 


.0298 


8.0 


.0250 


.0263 


.0275 


.0288 


.0300 


.0313 


7.8 


..0256 


.0269 


.0282 


..0295 


.0308 . 


.0321 


7.0 f 


.0263 


.0276 


.0289 


.0303 


.0316 


.-0329 


.0286 


.0300 


.0314 


.0329 


.0343 


.0357 


6.4 


.0313 


.0328 


' .0344 


.0359 


•.0375 


.0391 


5.6 


.0357 


' .0375 


.0393 


^ .0411 


.0429 


.0446 


5.0 


.0400 


.0420* 


/ .0440 


.0460 


.0480 


.0500 


4.8 


.0417 


; .0438 


' .0458 


.0479 


.0500, 


' . 052i 


4.6 


.0435 


.0457 


.0478 


.0500 


.0522 


.0556 


4.0 




.0525 


.0550 


.0^75 ' 


.0600 


'.0625r 


3.8 


.0526 


.0553 


.J0579 


.0605' 


.0632 


.0658 




.0556 


.0583 


.0611 


.0639 


.0667 


.0694 
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GRAPHS AND CHARTS , ' Diesel Mechanic 

Level 1 

Complete Solutions to B Probleias t 

6. At engine idle, the alternator turns at (2) (500 rpn) ^ 1000 rpn. 

Proa the graph of B .corresponding to 1000* we read approximately 
18 acips. aiaps) (4 hours) » 72 acip-hours- ' * 

Por the engine running at 35 :sph, (50 rpm/ijpfi) (35 ipiJfi) » 1750 rpa, 
so the alternator runs at (2) (1750 rp^) or 3500 rpa. Correspond*- 
ing to this on the graph of we have approxlt&ately 58 amps. 
(58 aiLp) (4 hours) « 232 afiij>-hrs. Total aiapere-hours generated; 

72 anp-hrs + 232 ajno-hrs » 304 affiD-hrs* 



No. Reineinber that th^ 280 aiapere-hours should represent no nore 
than BOX of the total desired^ 

280 aiBp*hrs . aflp-hrs ^eouired for adeouate operation* 
0.8Q 



240 hp. 



< 9. 55,000 lbs. 



10. 75 square feet. 



11. Approxitaately 57 mph. 



It 



12. ' The circrular mil area is 159.8 for each strand. 

37 strands: (37 str^trfds) (159.8 cir mil/stjc^d) » 5^12-6 cir mils 

The closest number to this in dDlumn C is 6530. Across from It, 
in column B, we read 12, therefore, gauge 12. 



13. - (201.5 cir miles/slrrftftd) (61 rtrftnd) » 12,291.5 cir mils: this is 

the closest number to 10360, so gauge 10 should serve. 
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GRAPHS AND CHARTS 
Level 1 

Coc^lete Solutions to B Pr<^leins (continued) 

14. 71 hp ' 

15. 71 hp + 86' hp = 159 hp 

0 

16. - 45 hp + 137 hp * 162 hp 



17. . ^eO hp + ISO hp) + 125 hp = 355 hp 

18-27. 

18, $0.0200/fnile 

, 19. $0.0250/mile 

20. $0<0250/mile 

21. $0.0250/mile 

22. $0,0329/inile 

23. $0-0289/inile 

24. $0.0375/mile 

25. * ' $0<0446/mi;e 

26. $0.0420/mile 

27. ^ $0.0479/mile 
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TABLE 10 

Coniainers for Frozen Fniitff a nd Veg et ables 

Cooaon consumer size containers for frozen bruits and vegetables are 10' 
ounce^ 12 ounces 14 ounces and*16 ounce packages depending upon the coo- 
Dodity. SomB products are also packed in larger containers for institu- 
tional and for retail purchases, Vegetables packed In 2 pounds 2-1/2 
pound and 5 pound packages and fruits in 2-1/2 pounds 10 pounds 15 pounds 
and 30 pound containers are caost coimaon* ^ ^ 

The percentage figures for losses In preparation olzsw product for 
freezing are approximate and are given for the porpose of guidance otnly. 



Vegetables 


Consaon 
Packages 
and Usual 
Packing 
p^ Case 


Approximate 
Losses in 
Preparation 
.of Raw Product 
for Freezing 


Fruits 


Coisnon 
Packages 
and Usual 
Packing 
per Case 


Approxinate 
Losses In 
Preparation of 
; Raw Products 
for Freezing 




Asparagus 


12-^2 lb 
24-12 oz 
24-10 oz ^ 


54 \ 


Apples 


30 lb « 

< 


50% 

• 


^^ma Beans 


12-2^ lb 
24-12 oz 




Apricots 


30 lb 
10 lb 
24-1 lb 


22\ 


Snap Beans 


12-2^ lb 

24-12 oz 

24-10 oz 
• 


21\ , Blackberries Barrels 
* . 30 lb 

- ; 


SX 


Broccoli - 


8-4 lb 
12-2 ab 
24-10 oz . 

* * 


45% 

* 


Blueberries 


Barrels 
30 lb 
10 Ib^ 
24-1 lb 
or less^ 


m 

\ 


Brussels Sprouts 8-^4 lb 
12-2 lb 
24" Iff oz 

• 


45% 


Cherries 


Barrels 
30 ib 
24-1 lb 


25% 


. Carrots 


12-2'i ib • 


50% 


peaches 


30 lb 
10 lb 
24-1 lb . 
24-12 oz 


33% 


Cauliflower ' 

• 


8-4 lb " 
12-2 lb t 
24-10 oz 


70% 


prunes and^ * 
Plums 


. Barrels * 
30 lb 


15% 



r 



Corn 



12-2^ lb 
24-12 oz 
24-10 oz 



76% Raspberries 
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Barrels 
30 ib 
24'-i lb 

24-12 "OZ 
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TABLE 10 (continued) 



Vegetables 


CocEon 
Packages 
and Usual 
Packing 
/■per Cj^e 


Approxinate 
Losses in 
Preparation 
of Raw Product 
£or Freezing 


i 

■ / 
Fruits 

. — - — 1 


Packages 
and Usual 
- Packing 
per Case 


Approximate* 
Losses^ in 
Preparation of 
Raw Prodite^ 
for Freezing , 


Peas 


6-5 lb 
12-2>i lb 
24-12 oz 
24-10 oz 


1 

■ 

60% 

1 

1 


■ t 

■ Rhuba]^b 


30 lb 
24-16 oz 

1 


15% 


Carrots and Peas 12-2^ lb 
2^-12 oz 


i 

60% 

i 
1 


Strawberries 
• 


Barrels 
iQ lb 
24-1 lb 
24tI2 oz 




Spinach 


12-3 lb . 
.12-2>i lb 
24-14 oz 


45% , 

1 


Ybungb^rcies 
Loganberries 
and Boys'en*- 
berries 


t Barrels 
30 lb 
' 10 lb 


5% 


Squash and 
Pumpkin 


24-1 lb 


35% 

. i 






i 


Succotash 


24-12 oz 
24-11 oz 
24-10 oz 

1 


1 






f 


Mixed Vegetables 

<* 


12-2>i lb 
24-12 oz 


* * 




> 


r ' 

> 
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GJlfiPHS Aim TABt£S * / Food Processing 

Level 1, 

A. Problems with Solutioi^ 

1. COExUtlon of container inspection* 

Before the govemaent will accept a shipment* the packer oust 
* ' sttb o it a condition of container report* This report is based 
on a statistical sampling tjecimique. 

Refer .to 42.109 Table I-A and assume that the number of contain- 
^ ' ers is 5,540 and a double saiaplino plan is to be used* 

FroQ i randon sacple of 36 containers you find: 3 ninor -defects/ 
2-J«ajor defects and no critical defe::t. 

vould you accepts reject or jaave on to the second sanple size^ 
which would be a samole of 60 containers? 

^ DEFINITIONS! In general tuns^ the minor defects in cans are 

sxnall dents and scratches* major defects are larcre dents that 
^c^e the cans difficult to open and critical defects ^re healtA 
hazards « * . • - 

Solution; 

Since th^ ninor nlu6 najor plus th^ critical eqtial five, 

the total falls between the 2 acceptance level and the 

seven rejection le^^^l; you imist proceed to randonily sactple 
60 containers. 



2* Refer to Table 3^ ^ ' ' 

(a) T^SSk strawt>erAies are under a 45% levf^l. You have counted 
30# 40# 50 fields and thb positive fields have been between 

* the acceptance or rejection ntsnbers on Table 3. upon count- 
ing 60 fields you Have narked 26 positive. Do you accept or 
reject this sample? ' . 

(b) These caneberries come undet a 20% level you have coonted 50 
fields and f6und 9 positive for niold. Do you accept, reject 
or count 60 fields^ — 

Solutiops 

(a) Accept. ^ 

(b) <;ount 00 fields. i 
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GRAPtS AKD TABLES 
Level i 



Food Processing 



B, Problens vitho'jt Solutions 



3. Deterainina SO^ solution frotn a grarh. 



(a) 



fb) 



The asoiin\ of SC^ solu^on xeaiiired to turn a <^,2 !:orr*al 
solution of Iodine purple was fomid to 12 cubic centi- 
Cketers. 



Vas tiif ?-n^ solution acc^ntaM*^^? 



Tne arount of 2 solution recruireci tr turn a 0,2 Sornial 
solution of Iodine purnle «as founa tc r.f 1*^ cubic c5nti- 
ncters. Was the SO2 solution acc**rtablc? 



t^eterrainiiKi SO2 solution froi^ a orarh* 
Ref^r to th** sar^e qrat 'n as nro^l^ssn 3- 

If 30 cubic centimeters .of SO^ solution are reouj red to turn 
25 c<c, of :orTOal Iodine Solution rtjn^ie, vhat is the n**r- 
cent of in iolutvon? 

DRFDJITIOK; K gtirRa ^ion of Fruit-Sugar ^atio bv Tjse of a Table . ^ 

Exanple t Follow tbf horizontal line acrosj; the chart to the Brix 
Value of thn finished T;roduct (28.5)* Tollor-j thij; vertical colunn 
downward to the ratio lEyeposite Brix of frui: value of 8<0,^ The 
value at the intetsp-^tion of the two lines i<i the theoretical r&tio- 
By referrincj to <he tahl^and interr>olatinQ to the nearest valu** 
shown in the taiie, a fruit Brix of B.*"' an^^ a finished pror'uct 
Brix of 28.4 is j.51. 



5. (a) If the Brix of tne sweetened product iV 22-5 and the Brix 
* of the fruit^w^is 8.0, what i% the ratio of fruit to suqar? 

(h) If the Brix of t!je sweetened product is to he 2B.00 and 4- 

parts fruit, one bart <;uqar. what nust the Brix of the fruit , 
be? 

/ 

m ■ 
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GRAPHS AKD TABLES ^ , ^ Food Processing 

Level I 

Coripieta Solutions to 3 Probl^atts 



3.. (a) Acceptable* , 

(b) tfot acceptable. 

4* *Solution » 0.5% 

4 

f 

S. (a) Ratio of fruit to sugar « S>34 
(b) 3rix of the fruit = 10, o 
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tadlE i-a-sampung viJiHs OF ni:u:cTLD aq!/s roR normal, cx)ndition of container inspection 



Codo Lot size r*4nq<*rfl- 

NunibCMr of i:ontainor*i 
in lot 



Tyj^o of plan Sample ^Izo 



Accoptablo quality levels 

_^ . 

Crit Major Total 

i ' 

Ac I Re ^ Ac I Re Ac ' Re 



CA 



6 ,000 or loan 



r>ouble , 



lot I 3G (*) I (*) : 0 . 4 2 i 

2d * 60 . ; 

Total 96 (*) (*) 3 4 10 11 



(*)'*Ro3oct on one or more defects 



TABLE 2 

RATIO PMTS 0^ FKUIT TO OKE PART SUGAR SY KSICTT 



Brlx of sveet* 
/TV ened Product 

Brix of 

Fruit . 22.5 23.0 

0.0 ... . 3.44 3.35 

0.5 ... . 3.52 3.42 

i.O . . . . 3.&0 3.50 

I. 5 . .... 3.69 3.58 

2.0 . . ^ . 3.78 3.67 

2.5 ... . 3.88 3.70 

3.0 .... 3.97 3.85» 
^.5 ^ . . . 4.08 * 3.95 

4.0 . r . . 4.19 4.05 

4.5 ... . 4.31 4.1€r 

5.0 ... . 4.43 4.28 

5.5 ... . 4.56 4.40 

6.0 ... . 4.70 4.53 

6.5 ... * 4.84 4.67 

7,0 . . .■ . 5.00 4.81 

* 7.5 ... . 5.17 4.97 

8.0 ... . 5.34 5.13 

8.5 ..... 5.54 5.31 

9.0 ... . 5.74 5.50 

9.5 ..... 5.96 5.70 

10.0. . . . 6.20 ^.92 

10.5. . . . 6.46 6.16 

II. 0. . . , 6.74 6^r 

7.05 6.70 

7.38 7.00 

7.75 7.33 



Brlx of Sweet- 
ened Product 



Srix of 
Fruit 



27.5 



28.0 



0.0 . 
0.5 . 

1,0 . 

I. 5 . 

2.0 , 
2.5 . 

3.0 , 
3.5 . 

4.0 . 
4.5 . 

5.0 . 
5.5 . 

6.0 . 
6.5 . 

7.0 . 
7.5 . 

8.0 . 
8.5 . 

9.0 *. 
9.5 . 

10.0 
10.5 

II. 0 
11.5 

12.0 
12.5 



2.64 
2.69 

2.74 
2.79 

2.84 
2.90 

2.96 
3.02 

3.0? 
3.15 

3.22 
3.30 

3.37 
3.45 

3.54 
3.63 

3.72 
3.82 

3.92 
4.03 

4.14 
4.26 

4.39 
4.53 

4.68 
4.83 



^.57 
2.62 

.2.67 
2.72 

2.77 
2.82 

2.88 
2.94 

3.00 
3.06 

3.13 
3.20 

3.27 
3.35 

3.46 
3.51 

3.60 
3.69 

3.79 
3.89 

4.00 
4.11 

4.24 
4.36 

4.50 
4.65 



45 



F0^50 



TABLE 3 

KDi;riPLE SAMPLING FOR KOIi) COUNTS 

"20\ Level 45\ Level 





c 


r - ' 


2a 


c 


r 


30 


3 


10 


30 . 


10 

* 


18 


40 


5 


12 


40 


14 


23 


50 


7 


14 


50 


18 


27 


60 


9 


16 


60 


23 


32 


70 


11 


18 


70 


27 


36 


80 


13 


20 


80 


32 


41 


90 


15 


22 


90 


36 


46 


100 


17 


23 


100 


.41 


50 


110 


20 


23 


110 


46 


54 


120 


24 


25 


120 


54 


55 



Acceptance Hunber . * - ^ 

The cmulative<nuinber of fields to count. 
* • 

The maxiittum cumulative ntxnber of positive fields pertiitted to accept 
the Bangle unit for the appropriate percent cold level. 

The minimum cumulative number of positive fiel(Js necessary to fail the 
sample unit: for the appropriate percent mold* level. ^ 
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(jraph . ' J 

Cubfc^ Centimeters of SO^ So/ut/or? 
Required for 25 cc of 0.2 

Nomal Icx/me Solution 




er|c 
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TABLE 10 



Contalaers for Trozen Fruits and Vegetables ■ ' 

Corxcn coasQZker size containers for frosen fruits and vegetables are 10 
ounce^ 12 ounce^ 14 ounce^ and 16 otznce packages depending tipon the coo- 
Dodity. Sooe products are also packed in larger containers for instito- 
tional and for re|;ail purchases. Vegetables packed. in 2 potmd, 2-1/2 
pound and 5 pound packages and fruits in 2-1/2 pound, 10 pound, 15 pounds 
and 30 pound containers are rost coeczon. 

Tlie percentage figures for losses in preparation of raw product for freezing 
are approxiiaate and are given for the purpose of guidance oiiiy. 


















^" Conpon 


1 Approxiaate 




Cocron 


1 Approximate 




Packages ' 


Losses in 1 




Packages 


, Losses in 


Vegetables 


and Usual 


^ Preparation ' 


Fruits 


and Usual 


\ Preparation of 




Packing 


of Raw Product * 




■ Packing 


Raw Products 




per Case 


, for Freezing 




per Case , 


for Freezing 



Jlsparagus 



Lina Beans 



12-1/2 lb 
24-12 oz 
24-10 oz 

12-2*1 lb 
24-12 oz 



54% 



63% 



Apples 



Apricots 



30 lb 



30 lb 
10 lb 
24-1 lb 



S0% 



22% 



Snap Beans 



12-2*1 lb 
24-12 oz 
24-10 oz 



21% 



Blackberries . Barrels 
30 lb 



5%" 



Broccoli 



8-4 lb 
12-2 lb 
24-10 oz 



45% 



Blueberries 



Brussels, Sprouts 8-4 lb 
12-2 lb 
24-10 oz 



Cainrots 



Cauliflower 



Com 



12-2^ lb 



8-4 lb 
12-2 lb 
24-lrf oz 

12-2>> lb 
24-12 qz 

24-10 oz 



/ 



4S\ 

so\ 

70\ 

76* 
48 



Cherries 



Peaches 



Prunes and 
Plvons 



Raspberries 



Barre Is 
30 lb 
10 lb 
24-1 lb 
or less 

Barrels 
30 lb 
24-1 lb 

30 lb 
10 lb 
24-1 lb 
^-12 oz 

Baxrels 
30 lb 



Barrels 
30 lb 
Z4-1 lb 
24-12 oz 



2S\ 



33% 



15* 
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TABLE 10 (continued) 







Approxxnate 




Co»<L jQn 


n^^^ ' ' ft ji Min 1 




Packages | 


Losses in 


! 


Packages 


Losses in 


Vegetables 


and Usual! 


Preparation 


Fruits 


and Usiial 


Preparation of 




Packing j 


of Raw Product ^ 




Packing ^ 


Raw Products 




pei? Case . 


for Freezing j 


per Case 


for Freeziog 


Pe"^ 


6-5 lb 


1 f 

60 \ Rhubarb 


3C lb - 


15% 




12'2H lb 




• 


24-16 oz 






24*12 oz 








• 




24-10 02 










Carrots and Peas 12-2H U) 


60% 


Strawberries 


Parrels 


7% 




24*12 02 


4 




30 lb 





24-1, lb 



Spinach 



12-3 lb 
12-2ii lb 
24-14 oz 



45% 



Youngberries . 

Loganberries 
,and Eoysen- 
Iberries 



Barrels 
30 lb 
10 lb 



5% 



Squash and 



24-1 lb 



35% 



Succotash 



24-12 02 
24-11 o2 
24-10 oz 



Mixed Vegetables 



12-2ii lb 
24-12 oz 



40 
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